The evolution of the Internet, trends in mobile device usage, and changes in the perceptions of city leaders and residents have gradually transformed cities into smart cities. Through a literature review, survey analysis, and focus group interview, this study explored the educational vision and consensus in developing Smart Hsinchu, and analyzed course requirements for key teaching competencies and contents of digital teaching abilities, all of which facilitate achieving the educational vision. Finally, this study established systemized modular courses for key teaching competencies and relevant strategies to promote these courses.
Background and Objectives

Introduce the Problem
Developments involving the Internet, mobile device usage, and changes in the perceptions of city leaders and residents have contributed to the emergence of smart cities, which are aimed at promoting resident satisfaction with urban governance, with particular regard to the areas of energy, traffic, education, water resource management, health, and industry. A smart city can be broadly defined as the diffusion of urban public services through the use of information technology to provide convenience to businesses and citizens. However, smart cities develop differently according to the regional characteristics, business patterns, and temporality of goal formulations of each city (Intelligent City of Hsinchu of Information Service Network, 2014).
The Hsinchu Intelligent City Project Office was founded in March 2012 to establish an innovative e-platform as an integrated system for managing various municipal topics (e.g., energy conservation, carbon reduction, urban governance, intelligent life technology, and ecological communities) to enhance the quality of life of citizens, for which it was listed as a Smart21 community and named the Intelligent Community of the Year by the Intelligent Community Forum in 2013 (Hsinchu City Government, 2014) . In 2013, the Hsinchu Municipal Government envisioned "intelligence, lifestyles of health and sustainability" as an urban development goal, with the objective of implementing the concepts of e-government, e-community, and e-life.
To realize its vision of a smart city, the Hsinchu Municipal Government proposed a development plan for primary and secondary (K-9) school digital cloud learning systems (e-schoolbags) to promote the e-community concept. Since 2011, the local government has promoted the acclaimed cloud education program in Ching Tsao Hu Elementary School, providing senior students with tablet computers as instructional equipment to enable them to obtain course materials through a cloud-based e-learning platform. The local government intends to expand this program to all public elementary schools to close the digital divide among schoolchildren by providing them with early access to e-learning while cultivating their creativity through the use of advanced technologies (Intelligent City of Hsinchu of Information Service Network, 2014).
All teachers in Hsinchu strongly believe in the fundamentals of all things. In addition, schools in Hsinchu have been dedicated to creating a loving school environment, enhancing teacher capability and student conduct, and improving learning efficiency, which the Hsinchu City Education Department (HCED) has incorporated into six action dimensions: cooperation, competence enhancement, deliberative sharing, key leadership, feature exhibition, and performance evaluation as a basis for developing and implementing education policies in Hsinchu City (Hsinchu City Government, 2013) . To promote these six dimensions and address the needs of educational institutions, the HCED actively promoted a 3-Year teaching enhancement program from 2012 to 2014, cohering consensus on teaching enhancement and realizing the vision of effective teaching, adaptive growth, community-wide learning, sustainability, and excellence.
Based on this background and in accordance with the educational vision for Smart Hsinchu and the objective of improving teachers' competency, the goals of this study are summarized as follows: 1) Explore the educational vision and highlights of Smart Hsinchu.
2) Analyze the key competency course requirements for Hsinchu teachers to achieve the educational vision.
3) Draft a key teaching competency curriculum for K-9 teachers according to the promoted educational vision. 4) Design course modules centered on key teaching competency.
Research Methods
Literature Analysis
This study reviewed the literature to collect data pertaining to teachers' professional development, modular courses, key teaching competencies, teacher training courses, smart cities, international education, science education, exploration education, environmental education, reading education, digital technology, and digital teaching ability worldwide. By combining these data with data on Hsinchu's axial municipal development and featured school development, this study provides a reference for questionnaire design, data analysis, and modular course planning, as well as details on establishing a systematic modular course focusing on key teaching competencies.
Questionnaire Analysis
Data were collected using a self-developed structured questionnaire that was prepared based on the findings of focus group interviews, relevant global education policies, and professional developments in teaching. The questionnaire comprised the following two sections: (a) personal information, including age, sex, education level, years of teaching experience, field of teaching, school of service; and (b) table of course requirements (including education highlights and topics) for teachers' key teaching competencies.
This study focused on teachers of private and public K-9 schools in Hsinchu. According to 2012 statistics reported by the Department of Statistics, Ministry of Education, there are 40 private and public K-9 schools in Hsinchu, with a total of 3,001 teachers. Table 1 lists the number of K-9 schools and teachers in each administrative area. The schools were divided into Levels A, B, and C according to the numbers of classes. We distributed 21, 17, and 13 questionnaires to each respective level; the questionnaires were completed by principals, teachers serving concurrently as directors or chiefs, counselors or subject instructors, and parents (Table 2) . In this study, a total of 794 questionnaires were distributed. After eliminating invalid questionnaires, this study used a statistical method (i.e., frequency distribution, percentages, mean values, and standard deviations) to explore the teachers' needs pertaining to modular courses on key teaching competencies 
Focus Group Interview
This study invited HCED administrators, the Hsinchu National Education Counseling Group (HSECG), administrators and teachers from K-9 schools in Hsinchu, scholars specializing in the professional development of teachers, and parents to participate in a focus group interview regarding the educational visions and highlights of Hsinchu and the required course modules for teachers' key competencies.
This study planned to invite experts from the National Hsinchu University of Education (NHUE), the HCED administrators, HSECG, National Academy of Educational Research (NAER) scholars, the K-9 school administrators and teachers in Hsinchu, scholars with expertise in teacher professional development, and parents to form a focus group. Twelve symposiums were held, and the group discussed the systematic course modules for key teaching competencies in Hsinchu. Subsequently, we integrated the questionnaire results, drafted the content of teachers' key competencies, revised the training programs formulated in this study, modified the learning objectives in the courses to include basic digital teaching ability, and planned the curriculum for the administrators and teachers.
Research Results
Educational Visions and Highlights
Among the 794 distributed questionnaires, 691 were recovered, 170 of which were eliminated because the respondents did not answer the first question regarding the image of Hsinchu City (Question 1). The final sample comprised 521 completed questionnaires, yielding a recovery rate of 72.93%. The first question was analyzed using the sequencing analysis method, and the remaining questions were analyzed according to the frequency distribution.
The analysis results indicated that the top choices regarding the image of Hsinchu City's education vision were in the order of smart city, science city, cultural city, and healthy city. The key dimensions of education that a smart city should develop are in the order of science education, reading education, multicultural education, international education, exploration education, and environmental education. These six areas of education cultivate students' learning abilities, including their self-awareness and development potential, active inquiry-based learning, independent thinking and problem-solving, appreciation of performance and innovation, cultural learning, and international understanding.
Contents of K-9 Teachers' Digital Teaching Ability
Through the discussion on the logic of course structures and literature review, the focus group scholars believed that the priority of the course modules should not be student learning objectives, but teachers' digital teaching ability ( Figure 1 ). Moreover, the experts believed that the assessment dimensions for digital teaching ability proposed by Wang and Shen (2010) in their research titled "Developing the Indicators for the Digital Teaching Abilities of Primary and Junior High School Teachers" were suitable for the course modules. The five dimensions are: basic computer hardware and software capabilities, network resources application, the use of teaching technologies in the classroom, the management of teaching and learning at school, and information society (Shen, 2010) . The use of these dimensions could ensure that the course structure and digital teaching ability are connected. Table 3 lists the five digital teaching ability dimensions and indicates how they are related to teachers' abilities. Other topics on the information society
Course Module Structure
Based on the literature, questionnaires, and the focus group, we conceptualized the course modules as a pyramid structure ( Figure 1 ) with digital technology at the base. Through the training courses for teachers, Hsinchu City's educational topics, including reading education, international education, science education, exploration education, and environmental education are promoted to realize the image of the smart city. Furthermore, training programs for teachers can be systemized and modularized through the development of the smart city, thus honing teachers' skills in applying digital teaching technology, thereby fostering Hsinchu students to become skilled at active exploration and learning, appreciation of performance and innovation, cultural learning and international understanding, understanding of self and potential and development, independent thinking, and problem-solving. The systemized course modules for teachers' key competencies were developed according to the educational image of the smart city, including reading education, international education, science education, multicultural education, exploration education, and environmental education. The course contents of each topic (Figure 2) were established through an analysis of the literature to supplement the findings of the focus group comprising the NHUE, the HCED administrators, HNECG, teachers from Taoyuan, Hsinchu, and Miaoli districts who were familiar with course development, and NAER scholars.
3.3.1 Reading Education: Use of Resources, Guided Reading, and Family Reading a. Use of resources.
To efficiently integrate book resources, the Ministry of Education established the National Reading Promotion and Library Collection Management System, which provides free access to a Cloud-based book management system for schools. Furthermore, the system is aimed at facilitating the construction of long-term reading databases with the objective of maximizing the function of the K-9 book resources in Taiwan through effective knowledge management practices (Wu, 2010) . In addition, the Ministry of Education has promoted various reading activities at schools: weekly library reading courses encouraging students to practice self-reading, education on using library resources while each class is taking library reading courses, establishing "Monthly Book" through official school websites and announcing updates in libraries on a monthly basis, organizing daily reading activities in libraries, publishing "Weekly Article," promoting reading education passports, publishing quarterly school magazines, theme reading based on educational topics, publishing reading education results for each semester, conducting research on reading education for teachers, and establishing library committees and staff book clubs (Ou, 2013) .
Reciprocal teaching is an instructional activity that emphasizes teacher-student and peer-peer dialogue, which is www.ccsenet.org/ies
International Education Studies Vol. 8, No. 5; 2015 effectively a cognitive apprenticeship and is in alignment with the concept of scaffolding (Vygotsky, 1962) , which is aimed at encouraging students to actively construct meaning from text. These strategies can improve the students' reading comprehension abilities and teach them to monitor their learning and thoughts. Teachers and students repeatedly work through a cycle of predicting, questioning, clarifying, and summarizing until they finish reading an entire article (Chen, 2009 ).
c. Family reading.
Family reading refers to parents and children reading together, which is also known as shared reading (Chang & Liu, 2011) . By engaging in family reading at home, parents foster their children's knowledge and promote positive parent-child interactions (Y. T. Chen & Y. C. Chen, 2008) . In family reading, the conversation between parents and their children is more constructive because it focuses on learning, discussing, communicating, and comprehending the text. Conversations are generally related to specific topics aimed at encouraging the children to ask questions, describe the story, and predict what is going to happen next. Moreover, Ratner and Bruner (1978) found that through long-term family reading activities, preschool children develop a routine of reading books; furthermore, if parents frequently ask their children about their thoughts and feelings toward the characters, then the children are more likely to comprehend and describe stories from the characters' perspective when reading and narrating them in the future (Chou & Chang, 2008 A student-centered approach must be adopted for international education. Therefore, among the four strategies of course development and teaching, international exchange, internationalization of schools, and teachers' professional development promoted by Ministry of Education in 2012 for "White Paper on International Education for Primary and Secondary Schools", course development and teaching is the most critical. Currently, the Ministry of Education has prioritized planning and promoting student courses such as international (and domestic) cultural learning, international relations, and critical global topics (e.g., environmental protection, climate change, international human rights, and gender equality), and implemented international learning programs for students. These efforts are aimed at cultivating students who can demonstrate both local and international literacy (Lin, 2012) .
b. Cultural studies.
Courses on cultural studies focus on teaching students to consider multiple perspectives when they encounter other cultures, and to improve their understanding of the processes involved in cultural change, including the influence of a culture's past, present, and future, as well as the role of technology, migration, and urbanization. Students must also be taught to evaluate key events and development trends in a culture, and to compare cultures based on multiple perspectives. Additionally, students must possess cross-cultural understanding and communication skills, and be able to identify similarities and differences between cultures, appreciate the values of other cultures, tolerate cultural differences, and learn to connect with people from different cultures.
c. International relations.
The core objective of the international relations courses is to foster students' abilities to analyze how personal actions affect local, national, and global communities, identify how global problems are related to local communities and nations, participate in global citizen activities, evaluate the processes of democratic actions, and conduct themselves appropriately as members of society. To solve global issues, students must also learn to tolerate problematic situations in global issues and the uncertainty of potential solutions to those problems, acquire information related to global issues by using various methods, and recognize the advantages, disadvantages, and reliability of information sources. Cultivating students' scientific literacy is the core of science education, the content of which includes knowledge, www.ccsenet.org/ies International Education Studies Vol. 8, No. 5; 2015 concepts, opinions, capability, attitudes, and techniques. Science literacy is not just about mastering the content of school courses; it also emphasizes teaching students to internalize knowledge and skills to develop an attitude that enables them to manage real-life challenges. Logical reasoning and rationality apply to not only science, but also the humanities, social sciences, and real-life issues (Ye, 2011) .
b. Scientific exploration.
Scientific exploration refers to the processes of investigating and solving problems. When applied to teaching, it refers to student activities aimed at developing scientific knowledge and conceptual understanding, including observing defining problems, verifying facts by using books and other data resources, comprehending extant knowledge, planning exploration activities, investigating evidence through repeated experimentation, using tools to collect, analyze, and interpret data, and presenting a conclusion (Luo & Lin, 2012) .
c. Cooperative problem-solving.
Creative problem solving (CPS) is a widely applicable approach to thinking creatively. Developed by Parnes and Meadow (1959) , CPS involves applying a systematic method to investigate problems. In contrast to general problem-solving methods, CPS emphasizes diverse thinking, implying that problem solvers must use every available method to consider various alternatives before selecting or executing a solution (Wei, 2001 ).
Cooperative problem-solving is aimed at teaching students to solve problems by working with others and at developing their critical thinking and problem-solving skills and promoting interpersonal interaction. CPS is a student-centered method of cooperative learning for teaching students to solve problems. Dividing students into groups to work on assignments or solve problems provides an opportunity for them to work through the process of allocating tasks, working independently, discussing problems, and finding a solution.
The CPS teaching strategy proposed by Nelson is divided into three parts comprising nine stages: (1) Stages 1-4: investigate, understand, and divide the work involved in solving a problem; (2) Stages 5-6: repeatedly discuss the problem, cooperate with others to work toward a solution, and present their findings; and (3) Stages 7-9: reflect on the solution, provide feedback, and offer a conclusion. Previous research showed that using cooperative problem solving as a teaching method can enhance schoolchildren's motivation to learn, improve their learning outcomes, and cultivate their critical thinking and problem-solving skills (Chao, 2013 Recent probing of multicultural study topics focuses on the concept of new immigrant culture. Ho (2004) adopted critical and sociocultural literacy-oriented educational perspective to examine Taiwanese and Vietnamese women. Through reading texts commonly appearing in life, dialogues and discussion in class, and freelance and journal writing after class, she assisted students in developing their critical reflection skills and improved their understanding of multiculturalism. Lai (2007) investigated the life experiences of the children of working-class new immigrant women, which provided teachers with basic knowledge for practicing multicultural education.
b. Content analysis and implementation.
The core of this course content is to help learners expand the learning contents that facilitate their development of subjectivity. For example, when selecting and organizing instructional materials, teachers should consider the differences in the students' ability to read Mandarin, and incorporate multimedia materials (e.g., photos, videos, or music) wherever possible. To assist students in grasping the principle of the critical literacy, teachers should select stimulating media that motivates learners to express their own stories and that establishes a link to their immediate life circumstances and experience. Suitable media for cross-cultural marriages includes videos and news clips (Ho, 2004) .
c. Course feedback.
An issue that is commonly encountered when implementing multicultural courses is that people must first understand the differences between themselves and other people to overcome communication barriers. Similarly, when people understand their own cultural identity, they are more able to understand the norms and values of other cultures. Regarding suitable approaches for teaching students to understand their cultural identity, Gomez recommended that teachers first share their personal experiences of hardship, confusion, achievement, and frustration to provide an opportunity for students and other teachers to listen to life stories from different perspectives; through this process, both teachers and students have an opportunity to confront their prejudices www.ccsenet.org/ies International Education Studies Vol. 8, No. 5; 2015 and develop a mutual understanding (Lai, 2007) .
3.3.5 Exploration Education: Experiential Learning Cycle, Activity Planning, Subject Teaching a. Experiential learning cycle.
Proposed by Kolb (YEAR), the experiential learning cycle is a typical experiential learning operation model comprising four basic links: concrete experience, reflective observation, abstract conceptualization, and action experimentation (Wang & Li, 2008) . Wu, Kuo, and Chung (2007) asserted that learning cycles involve active and cooperative learning strategies that assist students to investigate, clarify, and analyze data effectively. Furthermore, they allow flexibility for students to apply their knowledge at an appropriate time, which benefits students by improving their creativity and critical thinking skills.
b. Activity planning.
To verify that experiential learning exerts a positive influence on the psychological well-being of students, Wang and Li (2008) designed eight experiential activities through theoretical experiments and studies of experiential learning cycle. The experiments were designed to assist students in adjusting their emotions, cooperating in groups, concentrating, learning to express appreciation, improving low self-esteem and self-confidence, forming good habits, exercising their imagination, and overcoming fatigue from studying. These activities were focused on helping the students to relax their bodies and minds in a relaxing yet adequately challenging situation, gain contextual experiences, better express their self-reflections and feelings regarding the situation, improve their self-awareness, and reconstruct their experience and values.
c. Subject teaching.
Ji (2009) developed a series of unit-teaching activities by using self-compiled instructional materials titled "The Program of Adventure Education Merging into Integrative Activity Learning Area in Elementary Schools." By integrating exploration education into the mixed activity learning courses for Grade 6 students, she reconstructed the students' relationships with themselves, other people, and the environment through reflection, contemplation, clarification, practice, and discussion.
3.3.6 Environmental Education: Value Clarification, Environmental Identification, and Environmental Learning a. Value clarification.
Value clarification involves guiding students through the process of value-creation by engaging them in instructional activities that assist them with developing clear life values through introspection. The three strategies for guiding students through the value-clarification process are: conversation, which teaches students about clarification and reaction; writing, which requires students to list their values; and discussion, which emphasizes the designing and application of discussion activities. Teachers can apply these strategies to encourage students to deliberate on their opinions and behaviors, which enable them to evaluate various objects, events, and related consequences. Teachers must ensure that the students are provided with the opportunity and the right to make choices, because only by contemplating the consequences of the choices can they develop their own values (Yeh & Tang, 2006) .
Environmental identification (emotionally symbolic attachment) is the sense of attachment a person has with a particular place (i.e., a sense of belonging). Williams and Patterson (1996) believed that psychological attachment to a place can stimulate a person to demonstrate responsible environmental behavior; specifically, when a person identifies with a particular environment, they typically behave responsibly while in that environment (Chen, Jian, & Ou, 2013) .
c. Environmental learning.
Environmental learning can be practiced through an environment education center that can provide cases for students to analyze and facilities for students to learn from. By collaborating with teachers to design extracurricular activities aimed at satisfying teaching goals, environmental education centers can facilitate formal education; furthermore, if such centers host seminars or teacher-training programs, it becomes an informal education provider. Similarly, when it is used to promote environmental concepts or hold impromptu teaching, it again becomes an informal education organization (Chou & Chiang, 2013) .
Promotion Strategies
The Hsinchu government developed the systemized course modules in order to achieve the vision of the smart city and to improve teachers' digital teaching ability. Through these efforts, the government has promoted www.ccsenet.org/ies International Education Studies Vol. 8, No. 5; 2015 reading education, international education, science education, exploration education, multicultural education, and environmental education. Based on the findings of this study and the focus group, the HCED has developed the following strategies to promote the systemized modular course for key teaching competencies:
Digital Course Module Structure
The course modules were divided into six dimensions: reading education, international education, science education, exploratory education, multicultural education, and environmental education. Each dimension was further divided into three topics. The topics were sequentially and logically structured, and are vertically and horizontally connected to the educational issues.
Each education topic takes 7 hours to complete: 1 hour for elaborating the corresponding concepts and theories for each topic, 2 hours for comprehending and investigating the topics, and 4 hours for case implementation, analysis, and reflection. This study used online learning model for the elaboration tasks and an actual classroom model for the comprehension, investigation, and implementation tasks.
Contents of the Educational Topics
Based on the content of the modular course and recent training information for K-9 schools in Taiwan, this study proposed the following course modules:
1) Reading education. Four levels of PIRLS comprehension, family reading, guided reading and innovation activities, and My Class's Book Club-Using the picture book Mr Peabody's Apple.
2) International education. Unlimited Learning, Children's Park-The World of Arts and Imagination, The New Children of Taiwan-Fairy Tales in Pictures, AIESEC International Congress.
3) Science education. Scientific learning and teaching practices, Internet technology and science education, contemplation of scientific societal issues, integration of information technology in science teaching and evaluation.
4) Multicultural education. Multicultural programs and teaching, multicultural education and new-immigrant families, multiculture and arts, multicultural education for new-immigrant children.
5) Exploration education. Theory and practice of exploration education, scientific exploration education and experience, reflection and feedback.
6) Environmental education. Domestic environmental education innovative teaching, disaster prevention education, ecological arts, environmental protection art classes.
Context of Promotion
Prior to promoting Hsinchu's modular courses for teachers' key teaching competencies, school administrators must first comprehend (a) the smart city concept, (b) the Hsinchu municipal government and HCED's visions, ideals, policies, and promotion strategies pertaining to the smart city concept, and (c) the educational topics and contents of the modular courses. The sequence of the promotion strategies is described as follows. The municipal promotion strategy should be implemented first to explain the policy measures of the Smart Hsinchu. The school promotion strategy should then be implanted to explain the HCED's procedure for implementing the systemized modular course for key teaching competencies. Finally, the research team can explain the educational topics of the key teaching competency modules and the corresponding course content.
Recommendations for Future Research
Hsinchu's modular courses are a novel strategy and mechanism for cultivating and promoting teachers' digital teaching ability. We believe that the HCED must formulate a certification standard, recruit seed teachers, and establish an evaluation platform for the K-9 schools in Hsinchu according to the school size and the status of their information technology facilities for competent authorities, schools, and teachers to follow.
The HCED must formulate a certification standard for teachers' digital teaching ability, and apply such standard to new K-9 teachers in Hsinchu to reinforce a foundation for the modular courses, thereby enhancing the effectiveness of the courses.
Anticipated Results
1)
Planning the modular courses for teachers' key competencies can enable the promotion of digital training programs for teachers, to realize international education, science education, reading education, environmental education, and exploration education.
2) Encourage teachers participating in this needs assessment project to consider the influence previous courses www.ccsenet.org/ies International Education Studies Vol. 8, No. 5; 2015 have had on key teaching competencies and the professional development of teachers in order to improve the modular courses thereby ensuring that it better satisfies the needs of all K-9 school teachers in Hsinchu.
3) Promote the modular courses on the basis of teacher evaluation mechanisms, such as professional development, professional development evaluation, and developmental teaching support systems to facilitate the development of future teacher empowerment learning and certification systems.
4) Integrate the resources of the course modules, including the HCED's annual education policies, courses offered in the Hsinchu Teacher Training Center, as well as opinions of HSECG teachers and NHUE teachers and consultants. Through the course modules, Hsinchu can realize its educational visions and practices for 2012-2014 and the HCED's policies for 2014.
5) Propose plans and recommendations for the future implementation of the modular courses.
